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EXECUTryE SUMMARY

The puqpose of this rePort is to analyze and assess the Clean Water Act "special aquatic site"
status of the salt ponds of the Catgill Salt Redwood City salt pond complex in South San
Francisco Bay at Redwood Ciry San Mateo Counry Califomia. The diked bayland site has
been proposed for urban development by Cargill and its parrner, DMB Associates. A
previous Q002) analysis of "special aquatic site" status of the salt pond interiors of this site
prepared by Cargill's biological consultant concluded that no "special aquatic sites" were
present. The current report provides additional evidence from the scientific lterature and
new regulatory critical review that reverses the negative findings of the previous "special
aquatic site" analysis. Two types of special aquatic sites, "mud flats" and "sanctuariis and
tefuges", apply extensively to the existing salt pond interiors at Redwood city, and
"wedands" occur at least in areas outboard of the salt pond levees, but within the site as a
whole. The extensive distribution of "special aquatic sites" in the project area ptovides
imporant regulatory context for permit evaluation under Section 404(bX1) of the Clean
Water Act to place fill within "special aquatic sites".
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1.0 Introduction

The purpose of this report is to analyze and assess the Clean Water Act "special aquatic site"
status of the salt ponds (including crystallizers, desalting ponds, wash ponds, bittem ponds,
ditches) of the Cargill Salt Redwood City salt pond complex in South San FranciscoBay at
Redwood City, San Mateo County, Califotnia. The diked bayland site has been proposed for
urban development as "Redwood City Saltworks" by Cargill and its partner, DMB
Associates.

Cargill has initiated pre-application discussion and correspondence with the U.S. A-y
Corps of Engineers, San Ftancisco District (JSACE) and the Environmental Protection
Agency (E,PA) regarding judsdiction and permit evaluation of the proposed development.
These discussions have included pre-application discussions of "special aquatic site" status
of the "Saltworks" site, including a site-specific analysis of prepared by Cargill's biological
consultant flWedands Research Associates 2002). This report revisits the special aquatic site
evaluation of the 2002 rcpon, focusing on site-specific applicability of two special aquatic
site types, "sanctuafies and refuges" and "mudflats", with evidence from the relevant
scientific literature specific to San Francisco Bay published during or after 2002.

2.0 Bacl<ground

2.l Proiect site hydrology and substtate

The Redwood City salt pond complex is privately owned by Catgill Salt Division, and was
not included in the sale by Cargill of 16,500 acres (fee-tide and mineral rights acquisition) to
the Department of Interior and the State of Califomia. The Redwood City salt pond system
consists of apprcximately 1400 acres of salt ponds (evees, ditches, locks, and all enclosed
types of basin that retain, convey, or form concentrated (hypersaline) brines derived from
evaporation of bay water, with variable ionic composition.

The South Bay salt pond system is no longer producing new brines from evaporation of bay
intake water. Since the South Bay salt ponds ceased new production of brines in 2004,
remaining brines processed in the system have been concentrated in the last salt ponds that
remained in industrial operation: the Newark and Redwood City plant sites (J.S. Fish and
r$Tildlife Service and Califomia Coastal Commission2}0T). The Redwood City salt pond
complex was connected to the Newark salt plant by bdne pipelines that run under the bay,
and received brines produced by East Bay salt evaporation ponds. The tecent (post-
industrial production) conditions at Redwood City sdt ponds reflect changes in the bay-wide
system opetation since the phased transition to system retirement and South Bay Salt Pond
Restoration Project operations began. Evaporation (concentrator) ponds were converted
either to tidd mudflat (salt marsh succession) or bay water management regimes (circulating
or choked tidal flows) that do not accumulate salt.

The salt pond hydrology at Redwood City is influenced by natural ranfaJl, inputs,
overtopping of levees during extreme high tides, evaporation, and active amfrctal
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management of brines and impounded rainwater @y gavity drainage, $/ater conftol stnrcture
operation, pumping) (Ver Planck 1958). Brine depths in the South Bay salt ponds in genetal
is highly variable fWarnock et a|.2002), ranging from pardy or completely emergent pond
beds (exposure of bay mud; Wamock et aL2002) to depths supporting abundant migratory
shorebirds, dabbling and diving ducks (fakekawa et a|2000).

The salt ponds at Redwood City, like the majority of those of the South Bay in general, were
originally formed in the 20d century by converting tidal salt marshes to non-tidal
impoundments that function as salt evaporation ponds (solar salterns or salt pans). The most
recent industrial uses of Redwood City salt ponds CilfRA 2002) were crystallizaion
(precipitation and harvest of halite, sodium chloride salts), bittern storage
(potassium/magnesium sulfate and chloride supematant), bittern "desalting" pond
processing, "wash pond" processing (saturated bine/bay mud deposition, storage, and
removal), "pickle" ponds (near-saturated or saturated brine processing).

Hydrology udthin Redwood City salt ponds is no longer influenced by managed intake of
tidal bay water (inake ponds) or sequential transfer of concentrated brines among ponds by

Savity or pumping through water control structures). Hydrology (including salinity and ionic
composition) of the post-industrial production Redwood City salt ponds are now influenced
by accumulated salt and bittern loads, evaporation rates (wind, temperature control), runfill,
and potentially infrequent overtopping of subsided or eroded levee segments by extreme
high tides or wave runup, and post-industrial management of brines and levees.

With the exception of levees and berms, the bay mud substrate of Redwood City salt ponds
consists of unvegetated non-tidal hypersaline flats composed of bay mud with variable salt
or mineral film deposits, either emergent or submerged under variable depths of brines.
The substrate is composed of hypersaline bay mud, natural clay-silt estuarine sediment that
dominates the sutface of San Francisco Bay. The undedying bay mud beds of the salt ponds
were deposited naturally over the original tidal marsh surface soils and impounded tidal
channels. Relict tidal drainage topography, including First Slough, remained evident in aerial
photography of the salt ponds from the 1940s to the present, including traces of relict
drainage patterns in multiple crystallizer beds.

The surface bay mud sediment in the salt ponds may be original tidal marsh sediment @ay
mud with decomposed organic matter from vascular plants), or a veneer of naturally
redeposited bay mud (tesuspended fine sediment either from intemal salt pond wind-wave
erosion or suspended sediment load of former bay inake water). In the crystallizer beds, bay
mud has been artificially redeposited by mechanical placement of wash pond mud (sediment
removed from harvested hdite by washing with saturated brines). The bay mud surfaces of
salt ponds retaining saturated brines (including bittern, brines with high concentrations of
potassium and magnesium salts) may also become manded with precipitated halite (water-
soluble sodium chloride solids or slush-like crystds suspended in saturated brine) as well as

minetal precipitates of relatively insoluble calcium sulfate (gypsum). Halite precipitated in
cq/stallizer beds was periodically harvested (along with some adhering bay mud), partially re-
exposing underlying bay mud. ffer Planck 1958).
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There is no evidence that any salt pond beds at Redwood City include significant areas of
arry ztafrciil substrates; the pond bed surfaces are composed of either bare bay mud, bay
mud coated with precipitated halite, or bay mud coated with mineral precipitates from
hypersaline brines.

With the cessation of additional brine production in the South Bay, the remaining bdnes and
halite in the Redwood City ponds will either be processed and harvested (evacuating the
system), or will remain unharvested and stored. Bittem (waste by-product of fractiond
crystallizal.jion of sea salt; ponds 8e and 9) is likely to be either stored or reprocessed. The site
was legislatively exempted from the Sudace Mining Reclamation Act (SMARA), and so no
reclamation plan will be prepared to modifii the substrates of the post-industrial salt ponds.
The San Francisco Bay Consewation and Development Commission @CDC) was the
former lead agency salt pond reclamation under SMARA.

2.2 Pte-application USACE permit consultation history

OnJune 26,2002, CargillflWilli"m Britt) submitted to the District Engineer of the USACE
San Francisco Disttict (f. O'Rourke) a report prepared for Cargill by Wedands Research
Associates CU(/RA 2002) tided "Special Aquatic Habiat Assessment - Cargill Redwood City
Salt Plant Site, Redwood City Cahfomia", datedJune 2002.The report summarily teiected
applicabiJity of all potential "Special Aquatic Site" categories to the Redwood City salt
ponds. The report text was less than three pages, and included almost no environmental
analysis, no review of scientific literature on tidal or nontidal mudflats, and no review of any
designations that may fall within the meaning of "refuges and sanctuaries" - the categories
of special aquatic sites with greatest potential relevance to salt ponds in San Francisco Bay.

Two days latet, onJune28,2002,the Disttict Engineer replied in a letter to Cargill @ill
Bdtt):

While it is premature for the Corps to make any of these determinationsl404(b)(1)l,we
can offer the following advice to assist Cargill in developing its analysis of these issues.
Regarding the alternatives analysis, an important threshold issue concems whether the
site at issue is a Special Aquatic Site. . . . .Based on yotr consultant's Jvne, 2002, Special
Aquatic Site Assessment, it appears that wetlands and other Special Aquatic Sites are not
present on the Redwood City Plant Site. We encourage Cargill to further develop its
analysis of these issues so that all parties interested in the evaluation of this permit
decision will have a clear understanding of how the alternatives analysis will need to be
framed.

In a letter dated July '|.7 ,2002, Alexis Strauss, ditector of the Water Division of the
Environmental Protection Agency Region IX, advised C*grll 1tW. Britt) that EPA had
reviewed the fout page WRA report on Special Aquatic Habitats and concured with its
conclusion that no special aquatic sites within the meaning of Section 404OX1) Guidelines
existed at the Redwood City plant site. EPA further advised C-gll (at least eight years in
advance of even a dnft submittal of a permit application for a project involving fill in
Redwood City salt ponds) that the lack of special aquatic sites there implied that the
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presumptiorl of a non-aquatic "least environmentally damaging practicable alternative"
would not apply to this site in evaluation of the 404&X1) Guidelines. EPA provided no
critical review, analysis, or comments on the WRA Special Aquatic Site report, and no
additional information.

As of the date of this report, no permit application for discharges of fill in salt ponds at the
Redwood City Sdtworks proposed development site has been filed.

2.3 "Special Aquatic Site" in the Clean Water Act Section aOa@)(l) Guidelines

"Special aquatic site" is 
^ 

category of Clean Water Act jurisdictional "waters of the United
States", with special status under the Environmental Protection Agency's Section 4040)(1)
"Guidelines" (40 CFR 5230-233) that govern permit evaluation and decision procedures for
aquatic discharges of earthen fill. The most familiar type of the six "special aquatic site"
categories is "wetlands", but other distinctive aquatic habitats with special ecological
importance are recognized under the Guidelines as having the same regulatory status as

"wedands" with respect to the Guidelines. "Special aquatic sites" are enumerated and
defined in Subpart E of the Guidelines (40 CFR 5230.40-45), and comprise "sanctuaries
and tefuges", "wetlands", "mudflats", vegetated shallows, "cofal reefs", and "riffle
and pool complexes".

2.4 Regulatory definition of "Specid Aquatic Site" (40 CFR S230.3(q-1)

"Special aquatic sites" is defined in the Guidelines at 40 CFR $230.3(q-1) as

'o...those sites identified in Subpart E. They are geographic areasn large or small,
possessing special ecological characteristics of productivity, habitat, wildlife protection,
or other important and easily disrupted ecological values. These areas are generally
recognized as significantly influencing or positively contributing to the general overall
environmental health or vitality of the entire ecosystem of a region (See 230.10(3)."

The regulatory definition of special aquatic sites is not an academic or abstract classification
exercise; it is direcdy related to the public interest values of the Clean Water Act. The
definition of "special aquatic sites" at 40 CFR $230.3(q-1) is expressly based on "special
ecological characteristics" related to "productivity, habitat, wildlife protection" or "othef
important ecologicd values" - that is, it is a definition based on geographic areas with
important aquatic ecological functions.

The "special aquatic site" definition at 40 CFR S230.3(q-1) also expressly identifies the
regional importance of special aquatic sites to "the overall environmental health or vitality of the
entire ecosystem of a tegion" as essential to the inteqpretation and application of the
definition.

The analysis of "special aquatic site" status of the Redwood City Sdtvrorks site in this report
is conducted in light of the context and intelpretation made explicit in the definition at 40
CFR S230.3(q-1). This is particulady imporant for the San Francisco Bay setting, where salt
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ponds are regionally among the most important unvegetated aquatic habiats in the baylands
(fakekawa et al. 2002, Warnock et aL.2002, Goals Project 1999).

2.5 Regulatory applications of ttspecial aquatic site" status

Special aquatic sites are pertinent to multiple sections of the Section 404@X1) Guidelines
and the overall 404 permit evaluation process. Special Aquatic Sites are defined and
explained in terms of characteristics and potential impacts in Subpart E of the Guidelines
(40 CFR 5230.40-45). They are first cited for use in evaluation procedures (General
Procedures) at CFR 40 5230.5(0), which instructs:

(f) Identiff and evaluate any special or critical characteristics ofthe candidate
disposal site, and surrounding areas which might be affected by use of such site,
related to their living communities or human uses (Subparts D, E, and F)

Special aquatic sites are a critical tegulatory element of "Restrictions on discharges" at 40

CFR 5230.10. They are cited as part of the "significant degmdation" prohibition of Subpart
8,40 CFR $230.10(c), which states:

....Under these Guidelines, effects contributing to signifrcant degradation considered
individually or collectively, include:

(1) Significant adverse effects of the discharge of pollutants on human health or
welfare, including but not limited to effects on municipal water supplies,
plankton, fish, shellfish, wildlife, and special aquatic sites. femphasis added]

Special aquatic sites status is also a regulatory cdterion for whether evaluation of non-water-
dependent projects must presume availability of less environmenally damaging "practicable
altematives" 0 EDPA) outside special aquatic sites, unless clearly demonstrated otherwise
(Guidelines Subpart 8,40 CFR 5230.10(3). No fill in waters of the U.S. shall be permitted
unless this altematives test is met (40 CFR $230.10(a). The elevated environmental status of
Special Aquatic Sites is reflected in its role in the altematives test.

Of the six special aquatic site types, only "wetlands" have official empirical technical
protocols for determination and delineation, developed pdmarily by USACE. For the rest of
the special aquatic site categories, USACE and EPA make determinations on the basis of
analysis or professional judgment, without the formal protocols ot criteria other than
inteqpretation of explicit narative criteria in the 404OX1) guidelines.

The "factual determinations" of the Guidelines (40 CFR 5230.11), in combination with the
findings required in Subpart C (Potential Impacts on Physical and Chemical Characteristics
of the Aquatic Ecosystem) and Subpart D @otential Impacts on Biological Characteristics of
the Aquatic Ecosystem ) presumably supply sufficient information for an objective and
sound determination of special aquatic site presence/absence and assessment. Neither
USACE nor EPA conducted the functional or substantive equivalent of Guidelines factual
determinations or Subpart C or D assessments n2002 when they concurred with the WRA
Q002) summary findings of no special aquatic sites at the Redwood City plant site, which
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was submitted as a pre-application document (prior to permit evaluation procedures; as of
January 201,0, no USACE jurisdictional delineation or Public Notice for the Salnvorks site is
on file).

The following section provides new analysis of the special aquatic site status of the Redwood
City Plant site, and a crid'cal review of the WRA Q002) report. This analysis is intended to be
equivalent to the scope and content of factual determinations and evaluations mandated by
the a0a@)(1) guidelines (Subparts C, D and 40 CFR 5230.11) for the USACE permit
evaluation process. It is based on a comprehensive review of pertinent scientific literature
and govemment documents, some of which were published after the2002 NTRA report and
2002 prc-application consultation correspondence from EPA and USACE on this subject.

3.0 Special Aquatic Site analysis of the Redwood City Saltworks
Site

Special Aquatic Site categories potentially applicable to jurisdictional waters of the Salnvorks
site are "sanctuaries and refuges", and "mudflats"; these arc analyzedin detail below. Other
special aquatic site categories are either precluded or limited to insignificant (for puqposes of
404(bX1) Guidelines evaluation of the proposed project) extent for the following reasons:

r Vegetated shallows (40 CFR 5230.43). Although the halophytic submerged aquatic
plant wigeongrass (Roppi" maritima, k cithosa) could potentially colonize some salt
pans with seasonal variability between brackish and hypersaline (schizohaline)
conditions, the constant to extreme hypersaline (ryperhaline) conditions prevdent at
Redwood City appear to exclude all vascular submerged aquatic vegetation. Eelgrass
(Zostera naina) is ecologically excluded in non-tidal and hyperhaline impoundments.
No visible Roppio colonies were detected any aedal photographs, aerial suweys, or
ground-based perimeter of Redwood City salt ponds since 1991 @ry., pers. observ.).

o Cotal reefs (40 CFR 5230.44): No coral reefs occur in the temperate climate marine
or estuarine waters of Central California. They arc biologically excluded from the
region and the site. This finding concurs with the findings of the WRA report Q002)

o Riflle and Pool Complexes (40 CFR 5230.45) : The Redwood City salt ponds lack
fish habitat, freshwater or oligohaline (fresh-brackish) stream conditions, stream
channel moqphology, and they contain only fine (day-silt) sediment and the flat
topographic gradients that pteclude confined, rapid, turbulent flow essential to
riffles. Thus, riffle and pool complexes are physically impossible and irrelevant to the
site. This conclusion is consistent with the findings of WRA Q002).

Wetlands (40 CFR 5230.41) are indicated by hydric soils, wedand hydrology, and prevalence
of (vasculat) wetland vegetation. Under existing (2010) and recent conditions, extreme
hypersalinity within the existing Redwood City sdt pond basins apparendy excludes even
extremely tolerant halophytes. Brine concenffations apparendy restrict pdmary production
to halobacteria, halotolerant green algae (pdmanly Danaliella salira,which contains the
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pigments that color salt ponds), and halotolerant cyanobacteria. '$fRA Q002) reported that
all salt pond interiors at Redwood City were generally unvegetated. The existingconditions of
the Redwood City salt pond interiors fail the essential "wedand vegetation" criterion fot
"wedands", but the cessation of industrial salt ptoduction brine management, and
concentration and indefinite storage of bittern and pickle brines at Redwood City, arguably
represent new and atypical circumstances relative to historic normal salt pond operations)
that may affect the legal interpretation of wedands at the site. The interpretation of "normal
circumstances" of wetlands inboard of salt ponds at Redwood City is outside the scope of
this report.

The scope of the WRA assessment did not expressly include ostboardlevee slopes of salt
ponds, which do in fact support jurisdictional wedands below the High Trdeline. Tlte

presence offringing tidal wetlands, and nontidal wetlands borderingperimeter interior ditches landward of tbe

salt ponds, na1 be ignficant for purposes of $+O+ (b)( ) eaaluation of the pmject as a whole, euen f tbis

special aquatic site is relatiue! small compared witb saltpond interiors. The WRA report did not
include documentation of tidal and nontidal wedands peripheral to the sdt pond levees. The
scope of the WRA report was limited to "Cargill salt processing lands inside this levee atea
('Study Area')...", and did not address the Salt'works site as a whole.

Both "sanctuaries and refuges" and "mudflats" categories of special aquatic sites, as defined
and described in the 404@)0) Guidelines, do apply extensively to the existing conditions of
interior salt ponds of Redwood City Salnvorks site. These findings are explained in detail
below.

3.1 Sanctuaries and Refuges

The authorized boundary of Don Edwards San Francisco Bay National'$fildife Refuge
expressly includes Tracts 165 and 166 S.edwood City salt ponds including current and past
crystallizers, bittern, wash ponds, pickle ponds, desalting ponds) identified in the Septembet
1990 Land Use Protection Plan of the U.S. Fish and Wildlife Service San Francisco Bay
National Wildlife Refuge. On October 28,1988, Congress passed Public Law 100-556,
which increased the Service's acquisition authodty for the refuge to a total of 43,000 acres.

The maps provided in the Land Use Protection Plan show the boundaries of areas approved
by Congress for inclusion in the San Francisco Bay National I7ildlife Refuge. The plan (J.S.
Fish and Wildlife Service 1990) identifies "abandoned salt ponds" (salt ponds removed or
planned for removal from industrial production) as the highest priority for acquisition, and

specifca@ idmtifiu Redwood Ciry sah pond tracts | 65 and | 55. In 1990, these ffacts were in active
industrial use, which placed them in Priority 3 for acquisition; in theit current
(decommissioning transition) condition, theywould be Priority 1. The Department of
Interior can have no stronger "designatiort" fot a refuge "to be" managed for preservation
of fish and wildlife on lands threatened with conversion to uses adverse to fish and wildlife.

The definition of "sanctuades and Refuges" at 40 CFR S230.40(a) states that they consist of
"^re s designatedunder State or Federal laps or local ordinances to be managed principally for
the presewation and use of fish and wildlife sources. The same "designated....to be managed
for" language is also used to define "parks, national and historical monuments, national
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seashores, wilderness areas, and similar preserves" at 40 CFR 5230.54. The definition
explicidy refers to udesignated under laul' as the essential first criterion. The definition does not
establish a criterion of actud fee-tide ownership,lease, or active contemporary management
by State or Federal goveflrment. The language does not tefer to "areas under Federal or Sate
jurisdiction,lease, or ownership", but arcas dlsignated (specified, nominated, named,
identified, selected, appointed, ot authorized by a State or Federal law or official plan) for
special prctected wildlife management. The second cdtedon in the definition is that the area
is to be (future tense or infinitive) managed princrpally for fish and wildlife habitat; the
definition does not limit "sanctuaries and refuges" to areas that baae been or cumnt! are

managed principally for preservation and use by fish and wildlife. This indicates that
geographic arcas designated by State, Federal or local government as primary fish and wildlife
conservation land use, whethet or not the fish and wildlife-priority land use is ongoing,
pending, ot legally authorized in an officialtefuge/sanctuafy plan, are consistent with the
definition of "sanctuaries and refuges".

There is no indication in the a0a@)(1) Guidelines, its Federal Register preamble, or the
Clean Water Act itself, that either congress or EPA intended to exclude from this definition
areas that have been officially designated (authorized) as State or Federal refuges or
sanctuaries, but are not owned fee-tide or leased by government agencies at the time the
Guidelines are applied for evaluation of special aquatic site status. It is precisely the areas

daignated as refuges and sanctuaries, but not yet fully protected by fee-tide govemment
ownership or lease, that are at highest risk of "potential loss of values" due to discharges of
pollutants - the aim of the basic protective puqpose of Section 404.

If the definition of sanctuaries and refuges were narrowly and arbitradly limited to preuiousll
establisbedrcfuges and sanctuades which are defined as "managed principalty for the
pteservation and use of fish and wildlife fesources", then the definition would serve no
useful purpose in Section 404@X1), because such areas would akeady be "managed
princtpally for pteservation and use of fish and wildlife", and would be most unlikely to be
threatened by permit applications for fill that would significandy degrade the aquatic
ecosystem. The inclusion of all ateas designated as refuges and sanctuaries to be (fature)
managed princtpally for habitat, would in contrast serve the purpose of the Clean Water Act
and particularly Section 404OX1), which emphasizes protection of aquatic ecosystem,
including geographic areas not yet fully ptotected or currendy managed as fish and wildlife
refuges and sanctuaries. Section 404OX1) would apply to permit applications to discharge fill
in privately owned areas that may be designated as refuges or sanctuaries.

Decommissioned crystallizers in the San Francisco Bay National \flildlife are now restored to
the spectacular LaRiviere Marsh, a wildlife-rich mosaic of salt pan and salt marsh habiat
showcasing the enffance of the Refuge headquarters in Newark. This is the clearest
demonstration of why Congress and the Department of Interior odginally designated these
former privately owned salt ponds of San Fmncisco Bay as a National Ifildlife Refuge. The
same history of public acquisition of crystallizers and brine ponds (physically
indistinguishable from those of Redwood Ciry) for inclusion in a "sanctuary and, refuge" is
currendy (2009) being reenacted in San Pablo Bay, at the former Cargill Napa East Side salt
plant, where they are also being restored to become improved salt pan and salt marsh
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wildlife habitat in an expansion of the Califomia Department of Fish and Game's Napa
Marsh Unit. In facg of the three historic Leslie Salt crystallizer sites in the San Francisco Bay
area, Redwood City is the only exception in having no restored or ecologicdly enhanced
crystallizer areas under State or Federal management. The Napa and Newark restored or
enhanced crystallizer sites are testimony to the undedying reasons "special aquatic site"
status is attached to saline mudflats (including cq/stallizers) and refuges/sanctuaries alike.

The Redwood City (ocal govemment) Strategic General Plan (1990) also reflects the special

wildlife priorities atached to salt ponds, including crystallizers.Large arcas of Redwood City
are designated for Open Space and Urban Reserve. The open space consists primarily of the
Leslie Sdt crystallizers, the South San Francisco Bay National Wildlife Refuge, and publicly
owned recreational facilities. The general plan states, "Due to the sensitive nature of these

open space axe s, it should be assumed that they will remain open space forever." (p.2-2,
Redwood City Strategic General Plan.). This language does not itself constitute a

'designation' of a tefuge or sanctuary, but it reflects the recognition of the Refuge setting and
the same fish and wildlife importance of the lands that fustified Congress' approval of
including the Redwood City salt ponds in the Refuge.

The San Francisco Bay Atea Wedands Ecosystem Goals Proiect (Goals Project 1999)

published its recommendations in a report of habitat recommendations in7999. The Goals
Report does not itself "design^te" are s authorized by State or Federal governments to be
managed primarily for fish and wildlife habitat, as Public Law 100-556 did. The report,
however, provides mofe recent, scientific and expanded conservation biology iustification of
the Refuge designation of 1990, amplifying the ecological significance of the site in terms of
its regiond context - precisely as the definition of special aquatic sites explains at 40 CFR

$230.3(q-1) ('These a;re s axe generally recognized as signficant! influncingorpo,ritiuely

contribating to the general oaerall enyimnnental healtb or aitali\ of the entirc uoslstem of a regiorl' .). The
Goals Report provided the following site-specific assessment and recommendation for
Redwood City salt ponds (pp.126-1,27):

Segment N - Redwood Clty Area. Location: Western edge of San Francisco Bay
between Steinberger Slough and the Dumbarton Bridge.

The Bay's extensive tidal flats continue to provide excellent foraging habitat for
shorebirds...This area has high potential for tidal marsh restoration and enhancement of
seasonal wetlands and salt ponds for shorebirds and waterfowl...The Redwood City
Crystallizers and associated salt ponds offer the opportunity to maintain and enhance
shorebird and waterfowl habitat in close proximitv to the large tidal flats that are so

important for foraging shorebirds.

Recommendations: ....
r Restore tidal marsh along Westpoint Slough and Redwood Creek, but modiff the

salt crystallizers adjacent to Redwood Creek as salt pan habitat for shorebirds and
waterfowl...

...Enhancing the salt ponds would benefit shorebirds and waterfowl and would provide
an opportunity to improve snowy plover nesting habitat.

funderlinixg added for enp hasisJ
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The Goals Report leaves no question of the ecological importance of the site and the
reasons for including it in the Refuge, identi$'ing regionally important, site-specific and
unique restoration oppofiinities, endangered species habitat - prior to the South Bay Salt
Pond Restoration Project's reduction of the region's salt pan habitat area (righ tide foraging
and roost habitat) for shorebirds because of conversion to tidal mudflat and marsh. These
are ptecisely the aquatic functions and values that the "special aquatic site" status of
sanctuaries and refuges is aimed at protecting under the a0a@)(1) Guidelines in
circumstances like the present, when such designated refuges are threatened with advene
land use conversion involving discharges of fill.

The WRA Q002) assessment of "sanctuaries and refuges" special aquatic site status
erroneously rejected "sanctuaries and refuges" status for Redwood City salt ponds. WRA
ignores the key teffis *designated...to 

be managed...." and arbitanly rejects the "sanctuaries
and refuges" status merely because the site is "privately owned" and "not located in a federal
or state sanctuary or refuge". This argument is unsound. First, public ownership is not a

cdterion in the definition of "sanctuaries and refuges", and does not in itself disquali$r a site
from being "designated" (officially named, selected or authorized) as included within a State
or Fedetal Refuge. Second, Redwood City salt ponds are in fact designated as art arca to be

managed primarily for fish and wildlife protection, and they have been Federally designated
(authorized) to be part of the San Francisco Bay National tilTildlife Refuge Complex since
1990. Public Law 100-556 and the Refuge's Land Protection Plan of 1990 p.S. Fish and
rilTildlife Service 1990) speci& th" Redwood City salt ponds in their entirety as within the
authorized boundaries of the Refuge. In effecg the WRA report arbitrarily substitutes a

narrower (exclusionary) implicit definition of "sanctuaries and refuges", disregarding the
actual regulatory definition's key term, "designated under State or Federal laws...", and
changes the subject to fee-title ownership of the site - a criterion which is irrelevant to the
regulatory definition.

Thus, within the meaning of sanctuaries and refuges at 40 CFR 5230.40, all of the Redwood
City Sdtworks site's Section 404 jurisdictional waters fall within the class of "sanctuaries or
refuges" special aquatic sites.

3.2 Mudflats

"Mud flats" (altemately spelled as a single word, "mudflat" at 40 CFR $230.3(s)3)) are

defined in the Guidelines at 40 CFR $230.42(a) as:

...broad flat areas along the sea coast and in coastal rivers to the head of tidal influence
and in inland lakes, ponds, and riverine systems. When mudflats are inundated, wind and
wave action may resuspend bottom sediments. Coastal mud flats are exposed at
exfremely low tides and inundated at high tides with the water table at or neax the surface
of the substrate. The substrate of mud flats contains organic material and particles smaller
in size than sand. They are either unvegetated or vegetated only by algal mats.
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As defined at 40 CFR $230.42(a), mudflats are stipulated to have the following
characteristics:

(1) brcad and flat topogtaphy,
Q) eitberndal or non-tidal hydtology (inland lakes, ponds, and riverine systems are

identified as having mudflats during their emergent phases),

(3) substrate composition of sediments containing otganic matter and silt or clay
sediment sizes ('particles smaller than sand'), with no minimum or maximum
proportion of sediment texture classes or mineral composition stated,

(4) sediment dynamics subject to fine (silt or clay) sediment resuspension,
(5) unvegetated or algal-matted (note: in 1980, the year the Guidelines were
published, cyanobacterial mats typical of hypersaline aquatic flats were known as

"blue-green algae" mats).

The Redwood City sdt pond interior beds meet all these physical and biological criteria of
"mud flats" as defined at 40 CFR $n0.a2@). Furthermore, the global and regional scientific
Iiterature addressing physical characteristics and envitonmental settings of mudflats, tidal
flats, playa, salt pans, and their biota, support the inteqpretation of salt pan beds as a type of
"mudflaC' within the regulatory definition and classification of mudflats as landforms and
aquatic habitats.

"Coastal" mud flats are defined in the Guidelines as exposed at extremely low tides and

inundated at high tides - i.e., "coastal" mudflats are defined as synonymous with tidal flats

that contain at least some fine sediment subject to resuspension. Yet the Subpart E
definition expressly identifies non-tidal special aquatic site "mud flats" within "ponds", as

well as "lakes" and "riverine systems", including "inland" locations, consistent with the
definition of "waters of the United States at 40 CFR S230.3GX3), which lists "mudflats,
sandflats. . .playa lakes. . .".

The definition of "mud flats" at 40 CFR $n0.a2@) does not establish additional explicit
demarcation criteria for "mud flats" and other related types of waters of the U.S. This raises

the key question of whether "mud flats" defined at 40 CFR S230.42(a) are incompatible
with, teasonably include, or necessarily include some types of salt pan andplaya fotmed in
mud beds of evaporation basins such as ponds or lakes beyond the limits of ordinary
(diumal) ebb and flow of the tide. The regulatory definition of "mud flat" also establishes no
minimum or maximum duration of sediment bed emergence and submergence periods

(*ithi" or among years) in rivers, ponds, lagoons or lakes with non-tidal or irregulady
flooded hydrologic regimes.

The list of exemplary "waters" at 40 CFR (S230.3GX3)) including "mudflats" is particularly
instructive for inteqpretation of the scope of the "mud flaC' definition at 5230.42(a), because

it includes a heterogeneous series of non-exclusive classes of aquatic sites including wetlands,

mudflats, sandflats, ponds, and playas - some of which are explicidy defined as "special
aquatic sites" in Subpart E. For example, after the example "wedands", the list follows with
"prairie potholes" and "wet meadows", which are types of vegetated (seasonal) wedands
(thus special aquatic sites), not distinct classes of aquatic ecosystems. Thus, the list of
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exemplary jurisdictional aquatic habiats contains at least some ovedapping categories of
special aquatic sites and broader classes of aquatic habitats regulated under Section 404.

Following "mudflats", the list of exemplary "waters" at 40 CFR S230.3GX3) also includes
"playa lakes" and "natural ponds" as jurisdictional aquatic habitat classes. The definition of
"mud flat" in Subpart E expressly identifies mud flat special aquatic sites as broad, flat fine-
grained areas that may occur within inland lakes and ponds (nontidal environmental
settings). PlEar (or "pIayz lakes') are not distinguished from or excluded from the definition
of "mud flats" in Subpart E. In the scientific literature, playa (specifically in Califomia) is
described as synonym of "saltltarl': 'ofhe salt pan or playa of a dry lake usually is salt-
encrusted and devoid of plants" (Vasek and Barbour 1980). Chapman (1961), in his
monograph of global salt marshes and salt deserts, also classified playas as a nontidal type of
salt pan in alkali deserts associated with dry saline lake mud beds, distinguished from
groundwater-saturated salt pans termed "salinas". Thus, the physical characteristics and
environmental setting of at least some playa and salt pans are consistent with the regulatory
definition of "mud flat", just as "prairie potholes" and "wet meadows" are types of the
special aquatic site "wedand", atleast some playa (syn. salt pans) and pond beds are
potentially types of nontidal ('lnland') "mud flats" special aquatic site, at least in some
environmental settings.

The question of whether the Redwood City sdt ponds beds Eecifcally fall within the
regulatory definition of "mud flats" at CFR S230.42(a) requires examination of local
ecological evidence; review of the scientific literature on mudflats and related shallow to
emergent aquatic habitats (salt pans, playa, tidal flats), particulady in a regional context; and
federal guidance on aquatic habitat classification and functional assessment.

The Goals Report (Goals Ptoject 1999) and its companion volume covedng species
biological profiles of shorebirds and waterfowl (Goals Project 2000) summarize awide range
of research specific to San Francisco Bay that emphasize the tegionally and globally
important related migratory shorebitd habitat functions of tidal mudflats and the non-tidal
beds and interior shorelines of adjacent salt ponds with hypersaline bay mud beds. Warnock
et il. Q002) conducted investigations of shorebird use of salt ponds and mudflats in south
San Francisco Bay, including the effects of tidal stage and sdt pond salinity. Vlatnock et al.

Q002) explicit! refemd to tbe beds of San Francisco Bry saltponds as "mudflats" and "mud babitatu
used by shorebitds for foraging or roosting at high or low tide, but particulady at high tide
when intertidal mudflats were unavailable. Their analysis indicated the structural and
functional equivalence of tidal mudflats and the diked bay mud beds of salt pond interiors as

alternative habitats for some shorebird species when tidal mudflats were flooded at high tide:

Over half of all the birds we observed foraging in the salt ponds were either on mudflats
or in water we classified as being less than about 10 cm deep, while roosting birds made
greater use of islands and dikes. . . .

For birds observed foraging at high tide, 58oh of the birds were seen using mud habitat
and38% water, while on the low tide 4l%o used the mud habitat and 560/o used the water
(Fig. 6). For roosting birds, while mud was the most frequently used habitat (38%) on the
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high tide, man-made structures were the most frequently used habitats (3I %) on the low
tide. (Warnock et aL.2002; emphasis added)

Tbe geogr@hic scope of tbe lVamock et aL references to "mud ltabitat" and "mudflats" werc entircll within
saltpond inteiors (Wamock et a|.2002 p. 80). The "mud habita('and "mudflats" of South Bay
salt pond beds investigated by Warnock et al. arc in fact the same bay mud substrate that
composes adiacent tidal salt marshes and intertidal mudflats.

All Redwood City salt ponds were formed by diking tidd salt marsh and some reworking of
the bay mud sediment in crystallizer beds and wash ponds. From an ecological perspective,
sdt pond beds, salt pans, and tidal mudflats represent a geomolphic and ecological continuam

of functionally equivalent unvegetated mud flat habitats distinguished by degrees of tidal
influence. Tidal influence is a factor that is explicidy not rcqrired for meeting the inclusive,
broad regulatory definition of "mud flat' at 40 CFR $n0.a2@,)

A review of the litetature on geomorphic coastal sciences also supports the geomoqphic
continuum of salt pan and tidal flat from a physical perspective. Woodroffe Q002) reviewed
the geomoqphic evolution of coastal landforms globally, and described the broad continuum
of intertidal and supratidal mudflats (p. 386):

The term 'tidal flat' is very broad, and covers a range of generally muddy low-gradient
intertidal or supratidal surfaces (Amos, 1995; Dyer, 1998; Eisma 1998)....Supratidal
(supralittoral) flats are near-horizontal flats that occur beyond the regular reach ofthe
tides and are rarely inundated except under exceptional storm-surge
conditions...extensive plains can develop that are flooded rarely, or by seasonal rainfall
rather than tidal processes. (Woodroffe 2002)

\Woodroffe's account of the spectrum of microtidal and supratidal mudflats, and their
indistinct boundaries, is supported by Davies and Fizgerald Q004) and Davies' global
review of coastal landforms (1980):

On coasts which are more or less tideless, the high tide flat is constructed by relatively
irregular wind-induced tides, for example in the Red Sea (Vesey-Fitzgerald 1957) and
Gulf of Mexico (Hayes 1967). Price called these "wind-tide flats. Under such conditions,
particularly with higb salinities and little or no plant colonization, the break between the
high tide flat and intertidal slopes may be very difficult to determine." @avies 1980, p.
r72).

Davies 0980) noted that the high tide flats of tropical latitudes and arid coasts in particular
form latge salt pan areas above daily tides, charactenzed by algal mats and unvegetated,
barren sdt flats. The historic examples of this type of extensive supratidal (natural) salt
ponds in San Francisco Bay, such as Crystal Salt Pond of San Lotenzo were eliminated in the
19* century by conversion to industrial salt ponds (Goals Project 1999, Ver Planck 1958).

On a regional Califomia scale, the closest natural regional analogs to supratidal salt pans in
San Francisco Bay occur in Mugu Lagoon, Califotnia, and were investigated by Warme
(1,971). Warme identified "baffen zone...commonly called mud flats" located in unvegetated
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lagoon beds, and "salt pans" in the high salt marsh zone. Warme (1,971) found that salt pans
were directly related to mudflat "baffens" thtough geomoqphic evolution and sedimentation
of the lagoon: they originated as remnants of the lagoon mudflats or mud creek beds that
became isolated by high marsh, forming closed deptessions on the marsh that are flooded by
spring tides and rainfall, and dry (by evaporation) and concentrate salts. Stratigraphic analysis
of lagoon mudflat "baffens" and "salt pans" revealed closely similar stfuctures and sediment
composition (well-bedded laminations and thin beds, desiccation cracks chamcteristic and
abundant; \Warme 1,971). Thus, Warme confirmed fot aCahfomia coastal marsh setting the
same geomorphic continuity between tidal mudflat and supratidal flats and salt pans
identified for other add regions of the wodd byWoodroffe Q}}4),Davies (1980) and
others.

The Cowardin aquatic habitat typology (Cowardin et al. 1979) rcmains the standard federal
aquatic habitat classifcation system. Cowardin et al. (1,979) identifi' the "coastal salt flats"
classification of U.S. Fish and STildlife Circular 39 (an antecedent wetland classification) with
salt marsh pans cited in the scientific literature, and reclassi$r them (table 4, p.29) as a lrpe of
'Imgukr!'flooded Msd Sltnref':"unconsolidated shore, regularly flooded or iregulady flooded,
hyperhaline or euhaline". The Cowardin (USFWS) classfrcation tbus treats "coastal saltflats" as

{ynunJmnils with "saltpans",and treats both as subordinate classes of a high-order
"unconsolidated Mud Shore" aquatic habitat category that coven tidal and nontidal
mudflats. This is particulady relevant to the regulatory (404&X1) definition of "special
aquatic site" definition of mudflat that is expressly indifferent to tidal or nontidal hydrology.

The Cowardin classification of coastal salt flats/unconsolidated Mud Shores differs
marginally from their classification of "inland salt flats" in terms of the water regime

ftydrology), distinguishing merely "seasonal, temporarily, or intermittent" rather than
"irtegalat" flooding regimes. The Cowardin classification of Mud Shotes has no subordinate
class distinguishing salt flats and pans from irregulady flooded, upper intertidal mudflats,
again recognizing both as a continuum with only water chemistry and water regime modifiers

Qower levels in their classification hiemrchy) to distinguish them from inland, nontidal salt
flats:

Irregularly flooded Mud Shores in the Estuarine System have been called salt flats, pans,

or pannes. They are typically high in salinity and are usually surrounded by, or lie on the
landward side of, Emergent Wetland...In Many arid areas, Palustrine and Lacustrine
Mud Shores are encrusted or saturated with salt. Martin et al. (1953) called these habitats
inland saline flats (Type 9; they are also called alkali flats, salt flats, and salt pans. Mud
Shores may also result from removal of vegetation by man....(Cowardin et al.1979 p.

le)

Thus, the prevailing federal classification system for aquatic habitat types, the Cowatdin
system, is consistent with the a0a@)(1) Guidelines definition and criteria for "mud flats" and
the prevailing scientific literature on coastal geomoqphology in explicidy identif ing salt pans,
pIaya, and mudflats as a continuous spectrum of aquatic habitat types subordinate to mud
flats, a.k.a. "unconsolidated mud shores", in either coastal or inland settings.
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Federal methodology for aquatic habiat functional assessment also agrees with the scientific
literature and Cowardin classification in establishing a broad, inclusive concept of mudflats
embedded in alarger regional context, but with emphasis on ecological functions. The
comparative approach of establishing a regional framework of reference sites to assess the
functional attributes of special aquatic sites like mudflats is consistent with cuffent USACE
guidelines for evaluating wedand functions (Smith et a|.1,995) by integration of
hydrogeomotphic classification, reference wedands, and functional indices. Smith et al.

(1995) propose that reference wetlands be selected from a defined geographic are , or
reference domain, which may include all, or patt, of the geographic atea in which the
regional subclass actually occurs, with attention to anthropogenic modification:

Reference wetlands are actual wetland sites that represent the range of variability
exhibited by a regional wetlands subclass as a result of natural processes and
anthropogenic disturbance. (Smith et al.1995 p.29.)

This is consistent with the comptehensive geomorphic, hydrologic, and ecological overview
of the regional domain of tidal mudflat and salt pans/ponds in San Francisco Bay (existing
and historic), Califomia OI"g" Lagoon), contrasted with global variation. Smith et al. (1,995)

specifically identift a broad functional class of "wedand" @road habiat classification sense)

they term "mineral soil flats" that zte entirely consistent with, or indistinct from, the nontidal
phase of mudflats defined in Subpart E of the 4040X1) Guidelines:

Mineral soil flats are most common on interfluves, extensive relic lake bottoms, or large
floodplain terraces where the main source of water is precipitation...Dominant
hydrodynamics are vertical fluctuations... They are distinguished from flat upland areas

by their poor vertical drainage, often due to spodic horizons and hardpanso low lateral
drainage, usually due to low hydraulic gradients..." (Smith et al. 1995 p. 16)

The ecological functional attributes of San Ftancisco Bay salt ponds and tidal mudflats are

indeed closely related and similar. The physical (geomofphic) continuity and relationship
between tidal mudflats and salt pans, the ecological or "special aquatic" importance of salt
pond bed "mud habitat" flWarnock 2002) n San Francisco Bay, and their direct relationship
with tidal mudflats, is beyond question. Wamock x al Q002) explain:

...this study has shown, each year on high and low tides, salt ponds in San Francisco Bay
are used by hundreds of thousands of waterbirds representing over 70 species. This
habitat provides valuable roosting habitat to birds that have lost enormous amounts of
traditional roosting sites to development around San Francisco Bay, especially super high
tide, seasonal roost sites used during winter storms, similar to what has been noted for
other man-made wetland types (Davidson and Evans 1986). These ponds also serve as

refuges for waterbirds in a disturbance-prone urban environment (Swarth et al. 1982).
Additionally, we have shown that this habitat provides foraging areas to many species
of waterbirds that traditionally feed on tidal mudflats. This open foraging habitat
may compensateo in parf for the roughly 407o of tidal mudflats lost in San
Francisco Bay to landfills and dredging in the past 200 years (Goals Project 1999)

femphasis added].
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The results of the Warnock et al. Q002) studies of salt pond ecological functions for
shorebirds, conducted by PRBO Conservation Science, were in agreement with related
studies on Long-billed Dowitchers by the U.S. Geological Survey (fakekawa et a|.2002),
which found that salt ponds among most important habitats in San Francisco Bay for lorg-
billed Dowitchers, in addition to tidal mudflats. Long-billed Dowitchers were found feeding
and roosting in muted tidal impoundments and salt pond habitats with large expanses of
unvegetated areas

The short-term vadability in the ecological functions of salt pond habiats coffespond with
variation in water depth and salinity, just as tidal mudflat ecological function varies with tidal
phase (depth of flooding and duration of emergence). Sfamock et al. Q002) provide evidence
that shallow flooding depths (4 cm or less) correspond with high shorebird foraging and
roosting density in salt ponds, but salt pond salinity is neither strongly nor lineady related to
shorebird use.

...it has been well demonstrated that water depth can be predictive of waterbird species
(Velasquez 1992,1993; Elphick and Oring 1998). Shorebirds generally do not feed in
water at depths much greater than about l0-15 cm, and most prefer water depths under
about 4 cm (Isola et al. 2000), except for those that swim such as the phalaropes.

In South Africa, Velasquez (1993) found that highest foraging densities of waterbirds
were in salt ponds of 25-70 ppt salinity and,170-220 ppt salinity. Combining all waterbird
species and controlling for various effects, we found highest numbers of birds in salinities
around 140 ppt and highest species diversity in salinities around 126 ppt. This nonlinear
effect of salinity on numbers and diversity of waterbirds undoubtedly relates to prey
diversity. For invertebrates, species richness declines with increasing salinity (Britton and
Johnson 1987; Williams et al. 1990), but for invertebrate biomass, this is not a linear
effect. Highest densities of important waterbird prey species in San Francisco Bay
...occur in salinities of 60-200 ppt (Carpelan 1957; Larsson 2000; Maffei 2000a,

The conclusions of \X/amocket al. Q002) regarding the influence of brine depth and salinity
influences on shorebird use of salt pond mudflat beds wete also supported by a similar study
by Strahlberg et al. (2006).

Depth and salinity variables were most important across groups, with salinity having the
highest partial Rf for winter dabbling ducks (0.42) and small shorebirds (0.28). Shallow
proportion was the variable with the highest explanatory power for spring small
shorebirds (0.50), while mean depth was highest for fall small shorebirds (0.51).

.....While both salinity and water depth variables were important, we found that in
general, water depth had more explanatory power than salinity for individual species.
Strahlberg et al. (2006)

It is evident from regional and global research on shotebitd ecology that brine depth and
salinity in salt pans (syn. salt ponds, salt flats, saline mudflats) circumsantially affect the
degree to which they perform ecological support functions for shorebirds in the short term.
These variables, however, are not intrinsic to the Redwood City site or its setting. Both
water (brine) depth and salinity at the Redwood City salt ponds vary according to artificial
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seasonal water (brine) management and uncontolled natural hydrologic inputs (seasonal

runfall. and infrequent stonn high tide overtopping of low segments of levees). Crystallizers,
for example, were emergent mud beds after harvest Oan de Kamp 1986). Prior to the
decommissioning of the Cargill salt pond system in the South Bay, brine (pickle) was

distributed throughout the south bay ponds, and a wide r^nge of salinities and brine depths

were maintained across the system. Currently, the remaining industrially operated salt ponds
in production at Newark and Redwood City receive all the bdne batches that are being
evacuated from the system as neu/ brine production shuts down (J.S. Fish and Wildlife
Service and State Coastal Commission2007).

Circumstanial, atificial, or temporary hy&ologic conditions at Redwood City particularly
those that are primarily artifacts of regional salt pond decommissioning and consolidation of
tesidual brine production, are not relevant to the assessment of the Redwood City salt ponds
as "mud flat" special aquatic sites. Saltpond Elpu are safrect to interconaercion (e.g., conversion of
concentrators to crystdlizers or bittem storage and bittern desalting ponds) at the disnetion of
tbe operator fy'an de Kamp 1986, p. 13), and thus the habitat functions they provide at af,ry

point in time are artifacts of operational discretion, and not inherently atached to the

geographic sdt pond area. Thus, the ecological evaluation (functional assessment) of any

particular salt pond at any particular time is not a reflection of inherent, site-specific
characteristics. The distinction between functional capacity and site potential in USACE
functional assessment of aquatic habitat (Smith et al. 1995) is essentially one of existing
versus potential functional capacity of a wedand. The USACE methodology for aquatic

habitat functional assessment defines site potential as "the highest sustainable functional
capacity that can be achieved in a reasonable period of time by a wedand, given disturbance
history, land use, or other ecosystem and landscape scale factors that influence function
(Smith et al.7995). This methodological perspective is particulady televant to ctitical review
of the \fRA Q002) assessment of mudflat "special aquatic site" status of the Redwood City
salt ponds.

The brief W.RA Q002) rationale for rejecting "mud flaC' status of the salt pond beds is

wholly based on irrelevant and arbitrary cnteria- this is, criteria neither implicit nor explicit
in the regulatory definition of "mud fTat' at CFR S230.42(a)-The WRA argument for
excluding "mud flaC'special aquatic site status inexplicably emphasized alack of tidal
hydrology (which is explicidy notrcqtired as a condition for "mud flat" status, which is
defined to include inland lakes, ponds and riverine systems), industrial and artificial hydrology
and maintenance (no cdteria for natural or managed lake or pond hydtology or sediments of
nontidal "mud flats" appear in the regulatory definition), industrial salt production purposes

(no land use purposes are stated or implied in the regulatory definition) and hypersalinity
(salinity or salt crusts are nowhere discussed or implied in the regulatory definition of "mud
flat):

The crystatlizer ponds, desalting ponds, bittern ponds, and bittern ponds are filled
with brine liquids or salts throughout the year or seasonally depending on the
saltmaking process. They are not subject to tidal action and the bottoms are

maintained artificially in order to retain brine liquids or to produce salt. As part of
an industrial process in which the basins are regularly filted and drained for salt
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production, the crystallizers, desalting ponds, bittem ponds, and pickle ponds are
not considered "mudflats" as defrned by the EPA (WRA 2002).

The WRA assessment failed to malyze the continuum of natural historic salt ponds, other
salt pans, high tide mudflats, playa, and artificial San Francisco Bay salt ponds in terms of
either physical characteristics or ecological functions for which they may be qualitatively
similar, equivalent in a landscape ecology context, such as biological productivity
(invertebrate prcy base for shorebfud foragrng habitat functions) and shallow or emergent
high tide shorebird roost sites.

In conclusion, the Redwood City salt ponds meet all the physical cdteria for "mudflats" as

defined at 40 CFR $230.42(a), following a precise reading of its definition, and review of the
context provided by the regulatory definition of "special aquatic sites" and "waters of the
United Sates under the a0a@)(1) Guidelines. This conclusion is supported by a rigorous
review of Federal (Cowardin) aquatic habiat classification; USACE wedand functional
assessment guidance; global and regional geomoqphic Iiterature on the continuum of
mudflats, salt flats, salt pans, and pLayq and regional scientific studies on shorebird ecology
in salt ponds and mudflats. All of these sources converge on the lack of any fundamental
geneml biological or geomorphic distinction between mudflats, salt flats, sdt pans, salt
ponds, and playa, either in a scientific or regulatory context. Indeed, tbe temt "mudflat" is
directfi @plied to salt pond beds in the peer-reuiewed primary scientifc literature in an uological (shorebird

babitat) context flVarnock et al. 2002) and the term "salt flat ' is reduced to a subordinate class
of "unconsolidated mud shore" synonymous with "mudflat" in the prevailing Federal
classification of aquatic habitats.

4.0 Summafy of conclusions and fecommendations

The Redwood City salt ponds of the proposed Salnvorks development site definitively meet
the rcgulatory citena and meaning of "mudflat" and "sanctuaries and refuges" categodes of
"special aquatic sites". This conclusion is supported by critical review of the Section
404(bX1) guidelines, televant Federal guidance on wedand classification and assessment, and
applicable scientific [terature in coastal geomolphology and ecology.. The analysis of special
aquatic site status in this report approximates the rigor of factual determinations and
evaluations required by the Section 404@X1) guidelines. The conclusions of WRA Q002) to
the contary were unsound, due primarily to misreading of the regulatory definitions of these
special aquatic sites, and reliance on invalid, arbitary additional criteria unrelated to the
tegulatory definitions for "mudflaC'and "sanctuaries and refuges". The preliminary (pre-
application) informal opinions by USACE and EPA concurring with the cursory WRA
analysis in the absence of additional critical review or evidence were also invalid and
unsound, and should be set aside.
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